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(54) Solid state image pickup device 

(57) There is provided a solid state image pickup 
device provided with an image pickup unit containing 
plural photoelectric conversion elements and a refer- 
ence clock generation circuit for determining the timing 
of the drive pulse, wherein the image pickup unit and 
the reference clock generation circuit are formed in a 
same semiconductor chip in order toxfiducajhe electric 
c power consumption. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to driving control 
for a solid state image pickup device. 

Related Background Art 

[0002] Conventionally there is known a method for 
driving a solid state image pickip device as shown in 
Fig. 1, in which there are shown an image sensor chip 
1 , a drive timing control device 2 such as a microcom- 
puter (hereinafter called microcomputer) for controlling 
the image sensor chip 1 by outputting driving pulses 
therefore, drive mode control wirings 3. drive pulse wir- 
ings 5, a reference clock wiring 6, a drive pulse genera- 
tion circuit 21 provided in the image sensor chip 1 , and 
an image pickup unit/peripheral circuit 22 including plu- 
ral photoelectric converting elements etc. and a periph- 
eral circuit including horizontal and vertical scanning 
circuits. 

[0003] Fig. 2 shows another conventional configura- 
tion, wherein shown are an image sensor chip 1 includ- 
ing the image pickup unit/peripheral circuit 22 shown in 
Fig. 3 a drive pulse generation circuit 4, drive pulse wir- 
ings 5. The drive pulse generation circuit 4 is not inte- 
grated in an image sensor chip. In Fig. 2 t the 
microcomputer 2, the drive mode control wirings 3 and 
the reference clock wiring 6 are same as those in Fig. 1 . 
[0004] In the configuration shown in Fig. 1 , the image 
sensor for outputting the image signal is operated by 
driving the image pickup uiit and peripheral circuit 22 
either directly by the drive mode control wirings 3 and 
the reference clock wiring 6 or by drive pulses gener- 
ated in a circuit in the image sensor chip based on the 
drive mode control wirings 3 and the reference clock 
wiring 6. The configuration shown in Fig. 2 is errployed 
in case requiring drive pulses of a strong driving force, 
wherein the required drive pulses are generated by the 
chip of the drive pulse generation circuit 4, based on the 
drive mode control wirings 3 and the reference clock 
wiring 6. 

[0005] In either case, the operation mode of the image 
sensor chip 1 and the timing thereof are determined by 
the drive timing controlling device 2 such as the micro- 
computer, and the microcomputer 2 has to be operated 
in order to drive the image sensor chip 1 . 
[0006] However such conventional operation of the 
image sensor chip solely by the external drive causes a 
drawback in certain situations. 
[0007] Fa example, such drawback occurs in a case 
where the image sensor chip performs a preliminary 
operation and a main operation, in which the main oper- 
ation accesses the required image information, and the 
preliminary operation monitors the projection of the 



required image onto the image sensor chip, In such 
process, the main operation starts after the necessary 
image is projected on the image sensor chip in the pre- 
liminary operation, but the preliminary operation may 
5 continue for a long period during which the microcom- 
puter 2 and the drive pulse generation circuit 4 have to 
be continuously operated, so that the consumption of 
the electric power continues even while the access of 
the required image information does not take place. 

10 

SUMMARY OF THE INVENTION 

[0008] The object of the present invention is to provide 
a solid state image pickup device, capable of saving the 
is electric power consumption. 

[0009] The above-mentioned object can be attained, 
according to an aspect of the present invention, by a 
solid state image pickup device in which a reference 
clock generation circuit for determining the basic timing 
20 of the drive pulses for the image pickup unit is formed in 
a same semiconductor chip as that of the image pickup 
unit or the drive pulse generation circuit. 
[0010] According to an another aspect of the present 
invention, there is provided a solid state image pickup 
25 device comprising an image pickup unit including plural 
photoelectric conversion elements, a drive pulse gener- 
ation circuit for driving the image pickup unit, a refer- 
ence pulse generation circuit for determining the timing 
of the drive pulses, a first control circuit for controlling 
30 the operation mode of the drive pulse generation circuit, 
a second control circuit for controlling the operation 
mode of the drive pulse generation circuit, and a switch 
for connecting either the first control circuit or the sec- 
ond control circuit to the drive pulse generation circuit. 
35 [001 1 ] Other objects of the present invention, and the 
features thereof, will become fully apparent from the fol- 



lowing description, which is to be taken in conjunction 
with the attached drawings. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 



45 



SO 



Figs. 1 and 2 are views showing conventional con- 
figurations; 

Fig. 3 is a block diagram showing a first embodi- 
ment of the present invention; and 
Fig. 4 is a block diagram showing a second embod- 
iment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



[0013] In the following there will be given a detailed 
55 explanation on the first embodiment of the present 
invention, with reference to the attached drawings. Fig. 
3 shows a solid state image pickup device constituting 
the first embodiment, wherein shown a sensor chip 1 
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constituted, for example, by a sensor unit 30 including 
an image pickup unit containing photoelectric conver- 
sion elements and peripheral circuits containing hori- 
zontal and vertical scanning circuits for reading the 
charges converted from light by the photoelectric con- 5 
version elements, and a drive pulse generation circuit 
21 ; a drive timing control device 2 such as a microcom- 
puter (hereinafter called microcomputer) for controlling 
the sensor chip 1 by outputting the drive pulses of the 
main operation mode thereof; drive mode control wir- 7 o 
ings 3 for the main operation mode from the microcom- 
puter 2; a reference clock wiring 6 for the main operation 
mode; and drive pulse wirings 5. 
[001 4] There are also shown a reference clock gener- 
ation circuit 7 tor the preliminary operation mode; a pre- is 
liminary operation mode generation circuit 8 for 
generating a preliminary operation mode clock signal 
based on the reference clock signal generated by the 
reference clock generation circuit 7; a switch 9 for-^ 
selecting either the clock signal fro m the microcomp uter 20 
2 p "5Tthe clock signal of the reference clock generation 
circuit 7 and the preliminary operation mode generation 
circuit 8; and an output line 10 from the microcomputer 
2 for selecting the state of the switch 9. The voltage on"~ 
the output line 10 is for example at a low level in case 25 
the microcomputer 2 is turned off, whereby the switch 9 
selects the outputs of the internal reference clock gen- 
eration circuit 7 and the preliminary operation mode 
generation circuit 8, but assumes a high level in case 
the microcomputer 2 is turned on whereby the switch 9 30 
selects the pulses of the drive mode control wirings 3 
and the reference clock wiring 6 from the microcom- 
puter 2 . 

[0015] There are further provided a detection circuit 
1 1 for detecting whether the output of the sensor unit in 35 
the preliminary operation mode contains a necessary 



[001 7] In the following there will be explained the oper- 
ation of the present embodiment. 
[0018] At first, in the preliminary operation mode, the 
clock pulses from the preliminary operation mode gen- 
eration circuit and from the reference clock generation 
circuit are input, respectively through the switches 9-1 , 
9-2 into the drive pulse generation circuit. Also the 
switch 14 switches the sensor output into the detection 
circuit 1 1 . 

[0019] Based on the signals from the reference clock 
generation circuit and the preliminary operation mode 
generation circuit, the drive pulse generation circuit 
transmits pulses to the horizontal and vertical scanning 
circuits, thereby reading the signals from the photoelec- 
tric conversion elements of the sensor unit. The signals 
read from the sensor unit are entered into the image 
detection circuit, and, if the necessary image is 
detected, the output of the latch circuit is shifted to a 
high level state whereby the microcomputer is turned 
on. At the same time the switch 9 is so shifted that the 
signal from the microcomputer is supplied to the drive 
pulse generation circuit. Also the switch 14 is so shifted 
that the sensor output is connected to the microcom- 
puter. 

[0020] Based on the control signal from the microcom- 
puter, the drive pulse generation circuit sends pulses to 
the horizontal and vertical scanning circuits, whereby 
the signals are read from the photoelectric conversion 
elements of the sensor unit. The signals read from the 
sensor unit are entered into the microcomputer and 
subjected to image signal processing such as color 
processing, white balancing etc. to obtain an image sig- 
nal. 

[0021] The above-described embodiment allows to 
redu ce the wasteful power consumption in the micro: 
processor, hy ft i rning ,Qffthg microcomputer 2 in the pre- 



image signal, ana a latcn circuit rd xox latching the out- liminary operation because only a simple signal process 



put of the detection circuit 1 1 , and the output 13 of the 
latch circuit 12 is transmitted to the microcomputer 2. A 
switch 1 4 transmits the output of the sensor either to the 40 
image detection circuit 11 or the microcomputer. For 
exarrpie the voltage of the output 1 3 can be selected as 
high or low respectively when the image pickup unit 
fetches or not the necessary image. In such situation, 
the microcomputer 2 in the off state can be turned on by 45 
a shift of the output 13 from the low level to the high 
level whereby the operation of the image sensor can 
shift from the preliminary operation under the control of 
the reference clock generation circuit 7 and the prelimi- 
nary operation mode generation circuit 8 to the main so 
operation under the control of the microcomputer 2. 
[0016] The microcomputer 2 can access the neces- 
sary image information exactly from the sensor output 
20 in the main operation. A drive pulse generation cir- 
cuit 21 gives various drive pulses such as drive pulses 55 
for horizontal scanning, drive pulses for vertical scan- 
ning, and a reset pulse for the image pickup unit etc.. to 
the sensor unit. 



oxooutoa, aneF 



puter in the main operation in which the image informal 

tiOn haS t O be te^hed Ino preliminary ^paraf.™ 

reduces power consumption by operating low-resolution 
readout, and by performing an intermittent operation, for 
example every 500 ms. Such intermittent operation can 
be realized by counting the reference clock signals with 
a counter. 

[0022] Specifically, in the preliminary operation, the 
preliminary operation mode generation circuit 8 gener- 
ates a drive control signal of the preliminary operation 
mode based on the reference clock signal generated by 
the reference dock generation circuit 7 on the image 
sensor chip, and the drive pulse generation circuit 21 
generates drive pulses based on the generated drive 
control signal to drive the peripheral scanning circuits. 
The image pickup unit sequentially reads out the image 
signal corresponding to light received in the preliminary 
operation mode. In the case that the image detection 
circuit 1 1 determines that the sensor receives the nec- 
essary image, the latch circuit 12 is latched. This deter- 
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mination may be attained by simple image detection, 
such as detection of an image signal component whose 
level is greater than a predetermined level. In the pre- 
liminary operation, it is therefore possible in a scanning 
and read-out operation to reduce the number of the hor- 
izontal and vertical scanning lines in image signal read- 
ing to a half of that in the main operation mode or to 
perform the operation intermittently, since the sensor is 
operated as a monitor to merely determine whether or 
not the sensor receives the necessary image. The 
power consumption in this case can be significantly 
reduced not only in the microcomputer but also in the 
solid state image pickup device. 
[0023] In the following there will be given a detailed 
explanation on the second embodiment of the present 
invention, with reference to the attached drawings. Fig. 
4 shows the second embodiment of the present inven- 
tion. An image sensor chip 1 is driven by a drive pulse 
generation chip 4. In Fig. 4, the image sensor chip 1. 
microcomputer 2, drive mode control pulse 3, drive 
pulse generation chip 4, drive pulse 5, reference clock 
pulse 6, reference clock generation circuit 7, operation 
mode generation circuit 8, switch 9, mode switching 
selection pulse 10, image detection circuit 11, latch 12, 
image detection discriminating output 13, drive pulse 
generation circuit 21 . and sensor output 20 in the micro- 
computer control are same as those shown in Fig. 3 and 
will not be explained again. 

[0024] In this configuration, though the entire device is 
composed of the image sensor chip 1 and the drive 
pulse generation chip 4, the latter is provided therein 
with the reference clock generation circuit 7, the opera- 
tion mode generation circuit 8 and the switch 9, so that, 
in the preliminary operation, the image pickup unit and 
the peripheral scanning circuit 2 in the image sensor 
chip 1 are operated in synchronization with the refer- 
ence clock signal generated in the reference clock gen- 
eration circuit 7, thereby outputting the image signal to 
the sensor output 14. 

[0025] Also in the main operation, the reference clock 
pulse 6 and the drive mode control pulse 3 are supplied 
to the drive pulse generation circuit 21 according to the 
reference clock signal in the microconputer 2 to operate 
the image pickup unit and the peripheral scanning cir- 
cuit 22 in the image sensor chip 1 , thereby outputting 
the image signal to the sensor output 14. 
[0026] In the second embodiment shown in Fig. 4, in 
the preliminary operation, the image sensor chip 1 oper- 
ates at the timing of the reference clock generation cir- 
cuit 7 formed in the drive pulse generation chip 4, and 
the microcomputer 2 remains in the turned-off state. 
[0027] As in the first embodiment, the control is 
switched to the microconputer 2 when it is turned on, 
thereby suppressing the power consumption of the 
microcomputer 2 in the preliminary operation and also 
suppressing the power consumption in the entire 
device. 

[0028] As explained in the foregoing, the first and sec- 



ond embodiments allow to select the drive mode control 
for the sensor unit by the external microcomputer or by 
the reference clock generation circuit and the operation 
mode generation circuit formed on the image sensor 

5 chip or on the drive pulse generation circuit chip, 
whereby it is rendered possible to suspend the opera- 
tion of the microcomputer during the preliminary opera- 
tion mode in which the signal processing by the external 
microcomputer is not required, thereby suppressing the 

w wasteful power consumption in the microcomputer. 
[0029] Also in the preliminary operation, further sup- 
pression of the power consumption is possible since the 
image pickup unit and the peripheral scanning circuit 
can be independently operated on the image sensor 

?5 chip or the drive pulse generation circuit chip. 

[0030] In the foregoing first and second embodiments, 
the sensor unit, the reference clock generation circuit, 
the drive pulse generation circuit etc. are assumed to be 
integrated into a single chip, but it is also possible to 

20 integrate the sensor unit and the reference clock gener- 
ation circuit only in a chip. It is thus possible to change 
the combination of the circuits to be integrated in a sin- 
gle chip, or to form such circuits as separate compo- 
nents. 

25 [0031] Many widely different embodiments of the 
present invention may be constructed without departing 
from the spirit and scope of the present invention. It 
should be understood that the present invention is not 
limited to the specific embodiments described in the 

30 specification, except as defined in the appended claims. 

Claims 

1 . A solid state image pickup device comprising: 

35 

an image pickup unit including plural photoe- 
|eclr|C 0)^,^,^ elements; and 
a reference clock generation circuit for deter- 
mining the timing of a drive pulse; 
40 wherein said image pickup unit and said refer- 

ence clock generation circuit are formed in a 
same semiconductor chip. 

2. A solid state image pickup device according to 
45 daim 1 , further comprising: 

a drive pulse generation circuit for driving said 
image pickup unit; 

wherein said drive pulse generation circuit is 
so formed in said semiconductor chip. 

3. A solid state image pickup device according to 
claim 1 or 2, wherein a preliminary control circuit for 
driving said image pickup unit in a predetermined 

55 preliminary operation mode is formed on said sem- 
iconductor chip. 

4. A solid state image pickup device according to 
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claim 3, wherein a switch for supplying the drive 
pulse generation circuit of said semiconductor chip 
selectively with a reference clock signal from said 
reference clock generation circuit incorporated in 
said semiconductor chip and a drive mode control 
clock signal from said preliminary control circuit, or 
a reference clock signal and a drive mode control 
clock signal from the exterior of said semiconductor 
chip, is formed on said semiconductor chip. 

A solid state image pickup device according to 
claim 3, wherein said device has a preliminary 
operation mode for operating said image pickup 
unit in synchronization with the reference clock sig- 
nal and the preliminary operation control clock sig- 
nal from said reference clock generation circuit and 
said preliminary operation control circuit integrated 
in said semiconductor chip, and a main operation 
mode for operating said image pickup unit in syn- 
chronization with the reference clock signal and the 
drive mode control clock signal from the exterior of 
said semiconductor chip, wherein the operation in 
said semiconductor chip is executed with a power 
consumption lower in said preliminary operation 
mode than in said main operation mode. 

A solid state image pickup device provided with a 
solid state image pickup chip including an image 
pickup unit and a drive pulse generation circuit chip 
including a drive pulse generation circuit for driving 
said image pickup unit, wherein a reference clock 
generation circuit for determining the timing of the 
drive pulse is formed in said drive pulse generation 
circuit chip. 

A solid state image pickup device according to 
"Claim 6, wherein a preliminary control arcurt~for 
driving said state image pickup chip in a predeter- 
mined drive mode is formed in said drive pulse gen- 
eration circuit chip. 40 



A solid state image pickup device according to 
claim 7, wherein a switch for supplying the drive 
pulse generation circuit of said semiconductor chip 
selectively with a reference clock signal from said 
reference clock generation circuit incorporated in 
said drive pulse generation circuit chip and a drive 
mode control clock signal from said preliminary 
control circuit, or a reference clock signal and a 
drive mode control dock signal from the exterior of 
said semiconductor chip, is formed on said drive 
pulse generation circuit chip. 
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nal from said reference clock generation circuit and 
said preliminary operation control circuit integrated 
in said drive pulse generation circuit chip, and a 
main operation mode for operating said image 
pickup unit in synchronization with the reference 
clock signal and the drive mode control clock signal 
from the exterior of said chip, wherein the operation 
in said chip is executed with a power consumption 
lower in said preliminary operation mode than in 
said main operation mode. 

10. A solid state image pickup device comprising: 

an image pickup unit including plural photoe- 
lectric conversion elements; 
a drive pulse generation circuit for driving said 
image pickup unit; 

a reference pulse generation circuit for deter- 
mining the timing of a drive pulse; 
a first control circuit for controlling the operation 
mode of said drive pulse generation circuit; 
a second control circuit for controlling the oper- 
ation mode of said drive pulse generation cir- 
cuit; and 

a switch for connecting said first control circuit 
or said second control circuit to said drive pulse 
generation arcurt. 

11. A solid state image pickup device according to 
claim 10, wherein said switch is adapted to turn off 
the power supply to said first or second control cir- 
cuit which is not connected to said drive pulse gen- 
eration circuit. 

12. A solid state image pickup device according to 
claim 10, wherein said first control circuit functions 
with a lower electric power consumption than in 
said second control circuit. 

13. A solid state image pickup device according to 
claim 12, further comprising: 

a signal processing unit for executing image 
processing on the signal from said image 
pickup unit; 

wherein said signal processing unit is control- 
led by said second control circuit. 

14. A drive pulse generation circuit chip for use as the 
drive pulse generation circuit chip of the solid state 
image pickup device of claim 6, said chp including 
a drive pulse generation circuit for driving the image 
pickup unit of said pickup device, and a reference 
clock generation circuit for determining the timing of 
drive pulses generated by said drive pulse genera- 
tion circuit. 
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A solid state image pickup device according to 
claim 7, wherein said device has a preliminary 
operation mode for operating said image pickup 
unit in synchronization with the reference clock sig- 
nal and the preliminary operation control clock sig- 
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(54) Solid slate image pickup device 

(57) There is provided a solid state image pickup 
device provided with an image pickup unit containing 
plural photoelectric conversion elements and a refer- 
ence clock generation circuit for determining the timing 
of the drive pulse, wherein the image pickup init and 
the reference c lock gener atio n cir cuit are formed in a 
same semiconductor chip in order to reduce the electric 
power consumption. 
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